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Korttimainen .angaton viestin ia antennirakenne 

tuksessa. KeksinnOn kohteena on l.saksi| sovite ttavaksi 
oanto-osan mukainen ^"'^^T^ P—aafr 
lan gattomaan viestimeen. 

slgnaalien lahetykseen ja vastaanottoon "WWW 
nlsti esimerk.ksi monopoli-amenn. ^ 0 ^"a antennin vSIIWa 
agnaaii, si,— '^^'^^^ *puu mm. 
tavallisesti Johd.men ia Inttmien avuua. «™ , aailju salueesta. An- 

tennin toiminnan kannate on ^^J^™^^. Tallin 
seen tilaan matkaviestimen ^^^^^ kom- 
antenni siiateee kauempana WW „ RF.pnre.sta 

ponenteista, kuten .*^J£^^ 

vammir^rityisesti-heikos^gn^enfia^ 
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Tu nnetun tekniikan mukaisest. ^ 

kannettaviin henkilSkontaisiin on* 
.aajennuskomUiitanta, 

tettavisca. Nln* '^"^^^nnuskortit voivat MM 

SrSTS^S^^ ~ 3SM- 

veToon (Globa. Systtm .or Mobile Commun.cat.on). 

Eras unnettu .aajenn.skom. on ^^^^^ 
tar Memory Card interna.. ''"^^^'koon. PC-korm 
PCMCIA-standard! maaritte.ee myos PC-kortin tyysise 
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on sovitettu asetettaviksi kokonaan PC:n sisaan, mmta ns P^ennetyt 

~ Pidempi, kuin tavalliset PC-ko^ 
PC-kortit siioittuvat osittain PC:n ulkopuolelle, jollo.n PC-kortt en paK 
LusTmu^ilu voivat vaihde.la tassa osassa. iohon on tyyp,n,sest, si- 
5 joitettu my6s korttimaisen langattoman viestimen antenn.. 

Eras tunnettu korttlmainen langaton viestin, ^1*^.."^^ 
taanottimen antenneinean on Nokia Cellular Card Phone 
,in joka on liitettavissa PCMCIA-standardin mukaisun PC-kortln tyyppi- 
10 en II ja III laajennuskorttiliitantoihin. Tunnetun tekniikan muka.sen kort- 
tipuhelimen eras suoritusmuoto on esitetty kuviossa 1 ja kortt.puheh- 
men toimintaa on selostettu tarkemmin mm. patenttljulkaisussa US 
5 809 115 Kyselnen kortlipuhelin vol olla esimerklksl GSM-standardin 
mukainen, jolloin PC~laite, johon korttipuhelin on llitetty, voi olla langat- 
15 tomassa tiedonsiirtoyhteydessa PLMN-verkon (Public Land Mobile 
Network) tukiasemiin radioaaltojen avulla. Korttipuhelimessa antennin 
sisaltava antenniosa on sijoitettu PC-laitteen ulkopuolella sijaitsevaan 
korttipuhelimen osaan ja antenniosa on kiinteasti llitetty korttipuhelimen 
korttimaiseen osaan, joka sijoltetaan laajennuskorttiliitannan sisalle. 
20 Muita tunnettuja korttimaisia langattomia viestimia on esrtetty patenttl- 
julkaisussa US 5,628,055, jolloin kortin paahan on liitettavissa er.ll.nen 
kaannettava antenni, ja US 5,361,061, jolloin pidennetyn kortin paahan 
vlapinnalle on saranoitu taitettava antenni. Eras korttlmainen langaton 

viestin on ^itetty myos patenttij ulkaisussa WO 97/49194, jo ssa korttnn_ 

25 on liitettavissa erillinen kiintea antenniosa tai johtimen valltyksella enlli- 
nen pitkanomainen antenni. 

Muita tunnettuja laajennuskortteja on esimerkiksi kompakti CFA- 
standardin (Compact Flash Association) mukainen CF-kortti (ns. Com- 

30 pactFlash-kortti). Mm. naita CF-kortteja varten on olemassa myos 
PCMCIA-kortin kokoisia sovittimia. joihin CF-kortti asennetaan 
PCMCIA-Iiitantaa varten. Tunnetaan myos laajennuskortteja langatonta 
lahiverkkoa varten (WLAN, Wireless Local Area Network). Muita laa- 
jennuskortteja ovat myos ns. Miniature Card -kortti, jonka koko on vain 

35 38 mm x 33 mm x 3,5 mm, seka ns. SmartMedia-kortti, jonka koko on 
vain 45 mm x 37 mm x 0,76 mm, ja MMC-kortti (ns. MultiMed.aCard- 
korttl), jonka koko on vain 32 mm x 24 mm x 1 ,4 mm. 
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Tunnettujen korttimaisten viestimien eraana epakohtana on se, etta 
kayten aikana ja laajennuskorttiliitantaan asennettuna erity.ses . anten- 
nirakenne muodostaa elektroniikkalaitteesta ulkonevan osan. Urtannat 
kasittavat usein my5s suojakannen laajennuskortin ^ojaam'seks jota 
5 on pidetUWa avattuna antennirakenteen ulottuessa elektronukkalaitteen 
ulkopuolelle. Antennirakenteen tai kortin ulkonevat osat ja suojakannet 
voivat tartlua kiinni erityisesti laitteen kuljetuksen ja kayton aikana seka 
aiheuttaa kortin tai antenniosan rikkoutumisia. Taman takia kortti on 
irrotettava kayt6n jatkeen ja sailytettava erillaan esimerkiksi kuljetuksen 
10 aikana PC-laitteesta, jolloin laitteen toimintavalmiuteen saattammen 
vaatii vastaavasti korttimaisen langattoman viestimen asettamisen ta- 
kaisin paikoilleeh. 

Taman keksinnon tarkoituksena on poistaa edella mainittu epakohta ja 
15 esittaa huomattava parannus tunnetun tekniikan tasoon keksinnbn mu- 
kaisen korttimaisen langattoman viestimen avulla. Keksinnon mukai- 
selle laajennuskortille on tunnusomaista se. mika on esitetty patentti- 
vaatimuksen 1 tunnusmerkkiosassa. Keksinnen mukaiselle menetelmal- 
le laajennuskortin valmistuksessa on tunnusomaista se, mika on esitet- 
20 ty patenttivaatimuksen 10 tunnusmerkkiosassa. Keksinnon muka.selle 
antennirakenteelle on tunnusomaista se, mika on esitetty patenttivaati- 
muksen 1 1 tunnusmerkkiosassa. Keksinnon mukaiselle jarjestelylle on 
tunnusomaista se, mika on esitetty patenttivaatimuksen 15 tunnus- 
merkki osassa. 



25 



Keksinnon mukaisella korttimaisella langattomalla viestimella, kuten 
korttipuhelimella on huomattavana etuna se, etta se voidaan muodos- 
taa esimerkiksi PCMCIA-kortin kokoiseksi, jolloin se mahtuu kokonaan 
sisaan esimerkiksi PC-laitteen laajennuskorttiliitantaan. Korttima.nen 
30 langaton viestin muodostaa edullisesti yhtenaisen, mitoitukseltaan 
standardinmukaisen kokonaisuuden ja sisaantyonnettavan antennm 
myOta kortinkaan rakenteeseen ei muodostu ulottuvia tai enll.sia os.a, 
jolloin pidennettyynkaan korttiin ei muodostu helposti tarttuvia ta. irtoa- 



via osia. 



35 



Keksinnon antennirakenne voidaan sijoittaa ainakin kuljetus- 
asennossaan kokonaan kortin sisaan, jolloin antennirakenne on suojat- 
tuna Jousimaisen toiminnan etuna on lisaksi se, etta korttiin tai an- 
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tennirakenteeseen, erityises* san p* ahan ; si tjjjjjjo muodosfca £ 
vennyksia. aukkoja tai M ^TuSa antenniraken- 

a4 sen Hike jousimateen toiminnan anstosta voidaan 
ja vaihdettavissa. 

Keksinnon jarjestely antennirakenteen asentojen ohjaamiseksi mahdol- 
5 fetaa n yksinkertaisen ja kompakln jarjestelyn antenn.rakenteen 
^ Hikkuvasti iangattomaan vias.imeen, kuten t*™*"* 
MTEritylsena etuha on ohut rakenne. jolloin jarjestely soveltuu enty, 
sen hyl ohuille korteille. Jarjestelyn etuna on se. etta srta vorfaan 
adullisCst. soveltaa monentyyppisten antennien ky.kem.seks, l*ku«* 
-0 koZn Taiiein jarjestely voidaan kytkei vaiittavien os,en ay*. •«■ 
mlks. kokonaan kortin ulkopuoiel.e |a eri asentoihin sov ; tettu,h,r , an- 
tenniosiin, jolloin jarjestelyn avulla antenniosaa voidaan vieda kauem- 
mas kortista tai tuoda lahemmas kortHa. 

35 ^ EWna7n"rnyos IeT ettaTsrtelylia^ioittelulla jatelaaTrmih-dSllisTmrnan- 
25 p*n "aaTortin piiri.evy.le ja siile sijoitetuilie ^ ^^llan Zos 
tuussuunnassaja paksuussuunnassa. E ^^ tua .^"a^ 
silia, etta kortin paanan, joka nakyy liitannasta, iaa >"?"H»nin«n 
faaja alue esimerkiksi liittimia varten antennirakenteen Odessa Waa 
30 vain potkkileikkauksensa verran. 

Keksinnen mukaleta kortttmaista .angatontt vies, in « e ' » ^ 
PC-laitteesta kuljetuksen ajaksl. Taiiein PC-lameen kaytwonotto radio 
ynteyden muodostus ja langattoman tiedo™ aiortus nope^a 
35 Lmalla my6s kortin asettamiset N^o*^'^ 
liitannasta vShenevat, jolloin IHtannan kulum.nen vahenee ja v,kaan 

tumiset vahenevat. 
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kuva 1 



kuva2 



♦ a „« pritvisesti se etta antenni on ulostyontyneena to.- 
Keksinnon etuna on enty.sestr ulk0 puolella. 
minta-asennossaan s.joitettuna vapwseen aihe uttamista 
TWn antenni sijaitsee kauempan tJS^ST Komponenttien ai- 
komponenteista, kuten ^f^^ etaisyy- 

B heuttamien SSSS^ olevaa, 

den kasvaessa. Mahdollista on. ena uto svetamiseen 
van vahvaa antennirakennetta vadaan kayttaa korun 
Liennuskomlllitannasta, jolloln laitteeseen ta, tortUin • tan; 
Sa^losvetarnista helpottavia elimia «a, m e kan,sme,a. 

10 KekslntO* selostetaan seuraavassa tarkemmin vtittaamana ohelsUn p..- 
rustuksiin, joissa 

eslttaa persoekUlvikuvantona eras* tunnetun teknlikan 
mukaista korttimaista langatonta viestinta, 

eslttaa raiaytyskuvantona Rinnan mukaj^n kortti- 
maisen langatloman viestimen erasta edullusta suon 

tusmuotoa, 

esittaa perspektiivikuvamona kuvan 2 ""^^ 
timaisen .angattoman viestimen ^^^^ 
tusmuotoa oslttain auki leikattuna ja arrtenmosa kulje 
tusa sennossaan esitetty na, 

esittaa perspekfiiv.kuvantona kuvan 2 
timaisen langattoman viestimen erasta edutosta suon 
tusmuotoa osittaln auki leikattuna [a antenmosa vaua 
sennossaan esitettyna, 

eslttaa perspektiivikuvantona kuvan 2 
timaisen langatloman viestimen erasta edullista suon 
Tsmuotoa osmain auki leikattuna ja antennlosa «o,m,n- 
ta-asennossaan esitettyna, 

esittaa raj&ytyskuvantona kuvan 2 nrt*jn komih 
maisen langattoman viestimen antenn.osan erasta 
edullista suoritusmuotoa. ja 



kuva 3 



kuva 4 



kuva 5 



35 

kuva 6 
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kuvio 7 esittaa periaatekuvantona ia paalta pain katsottuna ku- 

van 6 mukaisen antenniosan toimintapenaatetta. 

, Kuviin 2 ia 6 viitaten korttimainen langaton viestin CP, jota seuraavassa 
^an myos nimitysta kortti CP, kasttaa korttimaisen runko-osan 
H12n sisaan ainakin kuljetuaasennossaan sov-ttuyan ^nten- 
n^akenteen 1^10, asentomekanismin 11-13 antenn.rakenteen 1-10 
a'nnon o hi aa m iseksi seka sovittamiseksi 
10 20 yhteyteen, ja kytkentaelimet 14-15 antenn.rakenteen 

sesti sen antenniosan 1 kytkemiseksi sahkoisest. runko-osan 1 WD 
pnn.evyl.e 17 signaa.ien, kuten radiosignaalien vahttam ,seks. Sauya- 
maine^ antennirakenne 1-10 kasittaa *™™™*"J»" 3 1, onka 
vhtevteen sijoittuu antenniosa 1 signaallen vastaanottam.seks. ja lahet 
15 CSS .angattomasti, ja kortin CP sisaan 

oaan S2 jonka yhteyteen on sijoitettu myohemm.n selostettavat kytken 
^Trnet 4 ja luLnvalineet 5, 10, 12 ja 13. Kortti CP kasittaa kuvan 2 
mukaisesti ensimmaisen osan ell runko-osan 16-20 ja antenn.n 
tavan toisen osan el. antennirakenteen 1-10, jotka osa 
20 toistensa suhteen kortin CP prtuussuunnassa (aksel. X) mm. asento 
mekanismin 11-13 avulla liikkuviksi. Talloin liikkum.nen vo. s..s tapah- 
tua tassa prtuussuunnassa X rajoitetusti molempiin suuntiin edestakai- 
sin Antennirakenne on siirrettavissa kuvan 3 mukaiseen ens.mma.seen 
^ntnnn A1 . i osta tassa selityksessa kaytetaan n imitysta kuljetusasen 
25 to A1 kuvan 4 mukaiseen kolmanteen asentoon A3, josta tassa sehtyk^ 
sessa kaytetaan nimitysta vaiiasento A3, ja lisaksi kuvan 5 toiseen 
asentoon A2. josta tassa selityksessa kaytetaan nimitysta to.m.nta- 
asento A2. Kortin CP eli korttimaisen langattoman viestimen rad.o-osat 
sijaitsevat esitetyssa keksinnon eraassa edullisessa suoritusmuodossa 
30 runko-osassa 16 — 20. 

Edelleen kuviin 2-5 vfflaten kortti CP antennirakentaineen 1—10 on 
nVuodo^ttu PCMCIA-standardin mukalseksi PC-kortiksi. Talie.n kortm 
CP akselin X pituussuuntalnen pituus on 85,6 mm Ja poik.tta.ssuu.tta- 
Tfi nen levevs on 54 mm PCMCIA-standardln mukaisesti. Pidennetty PC- 
35 ktm Tona Uenkm 40 mm *. pMnpL PC-kortt on jaettu ko.meen 
twppiin iolloin kortin CP paksuus sen keskiosassa vo. olla 3.3 - 
K W mm (tyyppi il) ta. 10,5 mm <tyyppi ill). PC-kor* on suunni- 
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teRu a**— kokonaan 

yanJ s,e«u PCMC ^-*^T sseen. ku*n 

^r^— ^orfin reunassa PC-kortn pak- 

suus on 3,3 mm. 

». . i,„r»i r>P kasMaa tavallisesti muovista valmistetut Hi- 
Kuvaan 2 vntaten kortti CP kasrttaa lava, piiriievyl- 
tlnvalineet 20 ja kehyselimet 18 ]o«oln kortn CP p "^^^ 

on sijoitettu kottin CP s.salle. ton8 rak .^'J e ' meta „ is ta valmis- 
taS oma iSi a ia oteemse*. ^k^m CP^asittaa e» 

tettuia ohutlevyrakenterta. Kuvan 2 mukaisesti Kora 18 
sen'kansirakemeen 16, mutta kan 8 , = vS*un 
mU od OS .avat toislinsa ^gro^an ^ "^Keineen voi- 
r — aC—TeTmS — —a- 



seen 19. 



20 



25 



30 



35 



naaln kuten radloslgnaalien siirtamiseksi. Samalla p„n 9 vy17, pnnle 
ZUat^neet ^aalien, kuten 

dessa ole tarpeellista. 

Edelleen kuvaan 2 viitaten korttiin CP antennirakennetta 1-1C > wvjtet- 
S^ia erllyl-rf antennirakenteen halutuissa -T^^ 
taessa ]«* y huoiehdittava my6s antennisignaalm kytkey 
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tettu akselin X ja painamissuunnan (nuoli X1) suhteen yhdensuuntai- 
seksi, jolloin antennirakenne on edullisesti korttia CP lyhyempi, jotta se 
mahtuisl kortin CP sisaan. Liitinvalineiden 20 avulla kortti CP kytketaan 
signaalien siirtamista varten PC-laffleen laajennuskorttiliitantaan, johon 
5 sijoitetut tapit tyontyvat liitinvalineisiin 20 muodostettuihin aukkoihin, 
joissa olevien kontaktien avulla tapit kytkeytyvat sahkoisesti piirilevyn 
17 johdotuksiin ja komponentteihin. Antennirakenne on sijoitettu liitinva- 
lineiden 20 suhteen kortin CP viereiselle sivulle ja jarjestetty vastakkai- 
sesta paasta kortin CP ulkopuolelle ulottuvaksl, jolloin kortin CP ollessa 

10 kokonaan laajennuskorttiliitannan sisalla antennirakennetta voidaan 
siirtaa painamisliikkeen (nuoli X1) avulla ulos kortista CP ja samalla 
ulos liitannasta seka kauemmaksi elektronilkkalaitteesta. Antennira- 
kenne liikkuu kansirakenteiden tasojen suunnassa ja tydntyy ulos kor- 
tista CP kansirakenteiden valista kehamaiselta, korttia CP reunustaval- 

15 ta ulkopinnalta. 

Kortti CP kasittaa jousimaisesti toimivan asentomekanismin 11 — 13 
antennirakenteen siirtamiseksi painamalla aikaisemmin mainittuihin 
asentoihin A1, A2 ja A3. Asentomekanismi 11 — 13 on jarjestetty an- 
20 tennirakenteen vapauttamiseksi kuljetusasennosta A1 valiasentoon A3 
ja edelleen toiminta-asentoon A2 siirtamiseksi ja asettamiseksi, seka 
antennirakenteen siirtamiseksi toiminta-asennosta A2 valiasentoon A3 
ja edelleen takaisin kuljetusasentoon A1 lukittavaksi. Painaminen esi- 

merkiksi-sormen-avulla-suorite^ puristusjousta 

25 11 kokoonpuristavaan suuntaan (nuoli X1). Kuljetusasento A~1~sijaitsee~ 
oleellisesti toiminta-asennon A2 ja valiasennon A3 valissa. 

Kuvassa 6 on esitetty antennirakenteen 1 — 10 eras edullinen suoritus- 
muoto, joka kasittaa sauvamaisen, jaykan ja yhdesta paastaan avoi- 

30 men ja esimerkiksi muovista valmistetun antennikotelon 2, jonka sisalle 
pitkanomainen, liuskamalnen antenniosa 1 sijoittuu suojaan. Tasomai- 
nen antenniosa 1 voi itsessaan muodostaa tarvittavan antennin tai lius- 
kamalsen antenniosan 1 pinnalle voidaan muodostaa erillinen anten- 
nielementti esimerkiksi liuskajohtimien avulla. Antenniosa 1 kiinnittyy 

35 panokseen 3, joka antenniosan 1 puoleisesta paastaan sovittuu osittain 
antennikotelon 2 sisaan aukkoon 2a ja vastakkaisesta paastaan sovit- 
tuu hylsyn 6 sisaan aukkoon 6a. Hylsy 6 muodostaa pitkanomaisen, 
soplvimmin yhdesta paastaan avoimen kotelorakenteen. Antennikotelo 
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2 ja hylsy 6 sovittuvat perakkain toisiaan vasten, jolloin niiden aukot 2a 
ja 6a suuntautuvat toisiaan vasten ja mainittuihin aukkoihin sijoittuva 
panos 3 sovittuu kokonaisuudessaan niiden sisaan. Panos 3 voidaan 
kiinnittaa eri tavoin antennikoteloon 2. Panokseen 3 on muodostettu 

5 poikittaissuuntainen, panoksen 3 lapi ulottuva aukko 3a, johon sovittuu 
poikittaissuuntainen kontaktitappi 4. Kontaktitapin 4 tehtavana on an- 
tenniosan 1 kytkeminen sahkoisesti kuvan 2 piirilevylle 17. Hylsyyn 6 on 
poikittaissuuntaisesti muodostettu sen seinaman lapi onttoon sisaosaan 
ulottuva aukko 6b, johon kontaktitappi 4 on jarjestetty sovitettavaksi. 

10 Aukon 6b ymparille hylsyyn 6 on muodostettu kontaktitappia 4 tukeva 
kaulusmainen osa 6c. Aukkoon 6b sovitettuna kontaktitappi 4 ulottuu 
hylsyn 6 sisaosan lapi vastakkaiselle seinamalle, johon on muodostettu 
kontaktitapin 4 paata tukeva pesa 6d, josta on nakyvilla hylsyn 6 ulko- 
puolelle muodostuva ulokemainen osa, johon on samalla muodostettu 

15 ulokemainen jousivaste 7 kuvan 2 puristusjousta 11 varten ja antenni- 
rakenteen 1— 10 ulosty6ntamiseksi korlista CP. Hylsyn 6 sisalle sovite- 
taan puristusjousi 5, joka sovittuu kokoonpurlstuen panoksen 3 alle ja 
tyontaen panosta 3 ulos hylsysta 6. Panos 3 pysyy kuitenkin hylsyn 6 
sisalla. kun kontaktitappi 4 on sovitettuna seka aukkoon 6b etta auk- 

20 koon 3a. 



Hylsyn 6 suljettuun, uloimpaan paahan on muodostettu pesamainen 
syvennys tai aukko 8, johon on muodostettu antennirakenteen 1 — 10 
pituussuuntaan Y (joka on yhdensuuntainen kortin CP pituussuunnan X 

25 — fen^sarnahden-poikittaissuuntainen-tasomainen pinta-9^-Tasopinta-9 
on sovitettu hylsyyn 6 siten, etta asentovipu 10 voi tukeutua tasopintaa 
9 vasten, jolloin puristusjousi 5 painaa jousen 5 ja pin nan 9 valiin ase- 
tettua asentovipua 10 tasopintaa 9 vasten. Puristusjousi 5 tukeutuu toi- 
sesta paastaan panokseen 3. Pesaan 8 sovittuu myos akselin Y suun- 

30 taisesta asentovivusta 10 ulottuva poikittaissuuntainen osa, johon ta- 
sopinta 10a on muodostettu. Pesa 8 on jarjestetty siten, etta se sallii 
asentovivun 10 kiertymisen sivusuuntaan tasossa, joka on kuvan 2 
kansirakenteen 16 suhteen oleellisesti yhdensuuntainen. Pesasta 8 
hylsyn 6 sisaan ulottuu reika 6e, johon jousi 5 sovitetaan. Asentovivun 

35 10 kiertyessa sen tasopinta 10a ja tasoplnta 9 asettuvat kulmaan toi- 
siinsa nahden, mutta puristusjousi 5 pyrkii painamaan asentovipua 10 
tasopintaa 9 vasten, mlka aiheuttaa asentovivun 10 suoristumisen seka 
tasopintojen 9 ja 1 0a asettumisen yhdensuuntaisiksi toisiaan vasten. 
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Kuviin 2 ja 6 viitaten hylsyn 6 sivulle on sovitetlu myos jousivaste 7, 
jonka tehtavana on puristaa kasaan kehysrakenteeseen 18 sovitettua 
jousielinta, kuten puristusjousta 1 1 , joka on edullisesti kierrejousi. Puris- 
5 tusjousta 11 varten on kehysrakenteeseen 18 muodostetlu pitkanomai- 
nen, antennirakenteen 1—10 suuntalnen (aksell Y) jousipesa 18a, jo- 
hon jousivaste 7 ulottuu, ja jossa jousivaste 7 paasee lilkkumaan. An- 
tennirakenteen ollessa tyontyneena kortin CP sisaan, on myos puristus- 
jousi 11 kokoonpuristuneena ja pyrkii tyontamaan antennirakennetta 

10 ulos kortista CP, jolloin se muodostaa vastavoiman sisaantyonnolle. 
Pesaan 18a on muodostettu myos paatyvaste 18b, johon jousivaste 7 
tormaa ja estaa antennirakenteen irtoamisen kokonaan kortista CP, 
Kehysrakenteeseen 18 on muodostettu myos antennipesa 18c antenni- 
rakennetta 1—10 varten, jossa antennirakenne paasee liikkumaan ak- 

15 selin Y suunnassa. Pesa 18c avautuu kortin CP paatyyn, josta antenni- 
rakenne tyontyy ulos ja ulottuu siten kortin CP ulkopuolelle. 

Puristusjousen 11 tehtavana on muodostaa painamissuuntaan (nuoli 
X1) nahden vastakkaissuuntainen voima antennirakenteen 1—10 siir- 
20 tamiseksi. Antennirakenteen siirtamiseksi eri asentoihin tarvitaan siis 
edullisesti vain painamissuuntainen (nuoli X1) sormen Hike ja puristus- 
voima puristusjousen 1 1 kokoonpainamiseksi, jonka jalkeen sormi va- 
: *. : pautettaessa antennirakenne ponnahtaa itsestaan vastakkaiseen 

suuntaan. 

....j Kuvan 6 mukaisen asentovivun 10 uloimpaan paahan on sovitettu tappi 

10b, jonka tehtavana on liikkua kehysrakenteeseen 18 muodostettujen, 
tai vaihtoehtoisesti kansirakenteeseen 19 kiinnitettyjen, kuvan 2 mu- 

• * • 

kaisten vipuohjaimien 12 ja 13 ohjaamana kuvan 7 mukaista reittia P 
30 pitkin. Antennirakenne asettuu reitin P varrella eri asentoihin A1, A2 ja 
0 : A3. Esitetyssa suoritusmuodossa tappi 10b suoristuneena asettuu ak- 

selin Y suuntaiseksi. On huomattava, etta asentoja A1, A2, ja A3 ku- 
vaavat nimitykset (valiasento, toiminta-asento, kuljetusasento) on an- 
nettu vain antennirakenteen 1—10 toiminnan ja erilaisten asentojen 
35 havainnollistamiseksi ja eri asentojen erottamiseksi toisistaan, eivatka 
: :': ne kuvaa antennirakenteen 1 tasmallista asemaa. Kuitenkin esimerkiksi 

• • • m 

kuljetusasento A1 on sopivimmin se asento, johon antennirakenne lukit- 
tuu ja sijoittuu kortin CP sisaan kokonaisuudessaan. Toiminta-asennon 
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A2 oaikka voi vaihdella paljonkin, riippuen esimerkiksi paatyvasteen 
K^nista, mutta M asennossa -^^^^^ 
tenniosa 1 on mahdollisimman etaalla kortin CP runko-os.sta 16-20. 

- Anfpnntoaa 1 on kytketty sahkoisesti kortin CP piirilevylle 17 kontakti- 
TapTn^^^ 4 antenniosa 1 kytkaytyy esimerk.ks, 

W jousimaisten kontaktieiimien v.Utyksen, (ei 
sa) ja kontaktitappi 4 voi o.la valmistettu esimerkiks, 
Dinnoitettu sahk6a johtavalla materiaalilla. Antenmosan 1 mahdoll.sest. 
10 S maapotintiaali voidaan kytkea eri tavoin, esimerkiks, panok- 
sen 3 sTka hylsyn 7 ja/tai antennikoteion 2 kautta, iolloin ni.hin on s.jo, 
tetLva sahJs johtavia pintoja tai kontakteja. Kontaktitapp 4 on sovitet- 
tu antennirakenteen toiminta-asennossa A2 kontaktiin p.inlevyUe J 17 ku- 
van 2 mukaisesti sovitetun kontaktiiousen 14 kanssa, jonka val.tykse»a 
15 antenniosa 1 on kytketty sahkbisesti piirilevyn 17 johdotuksun ,a kom- 
ponentteihin. Sisaantyonnettaessa yhteys kontaktitapin 4 ,a kontakti- 
lousen 14 valilla katkeaa. Piirilevyyn 17 voidaan tarvittaessa kunnittaa 
kuvan 2 mukaisesti m y 6s toinen kontaktijousi 15 kohtaan, johon kon- 
taktitappi 4 asettuu antennirakenteen kuljetusasennossa A1, jollom 
20 antenniosa 1 ja piirilevy 17 ovat sahkoisessa kontaktissa tois.msa.Sel- 
vaa on etta panokseen 3 voidaan sovittaa useita kontaktltappeja, jo ka 
kukin kytkeytyvat sahkoisesti piirilevylle kontaktijousen valityksel ia. 
Kontaktijouset ja niiden kiinnitystapa voivat poiketa esitetysta ja olla 
esimerkiksi pitkanomais i a, luistimaisia elimia, joita pitkin kontaktrtappi 4 

~25~ luk^u^ak^^ 

toiminta kytkeytyy paalle ja pois tolmlnnasta riippuen siita, m.ssa asen- 
nossa antennirakenne 1 on, tai siita, mihin kontaktijouseen antenniosa 
1 on kytkeytyneena. Esimerkiksi ensimmaisessa asennossa A1 toimin- 
ta on poiskytkettyna ja toisessa asennossa A2 toiminta on kytkettyna. 

30 

On mahdollista, etta antennirakenne, erityisesti antenniosa 1 ja anten- 
nikotelo 2 jarjestetaan lisaksi kortin CP pituussuunnassa (nuol. X te- 
leskooppisesti toimivaksi, jolloin sahkoisessa kytkennassa kaytetaan 
hyvaksi esimerkiksi liukuelementteja. Voidaan lisaksi ajatella, etta an- 
35 tennikoteloon 2 on muodostettu nivel, ionka avulla ^'^^j 
daan antenniosan 1 toiminta-asennossa k&antaa kortin CP suhteen 
pokittaissuuntaiseksi, esimerkiksi pystyasentoon. Antennirakenteen 1 
sisaanty6ntamiseksi antennikotelo 2 on kuitenkin ensln suoritettava. 
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Vipuohjain 12 kasittaa pituusakselille Y ja toiminnalliseen yhteyteen 
aTentovivun 10 tapin 10b kanssa sovittuvan ko.mioma.sen rakenteen, 
jonka yksi karki suuntautuu vinoati antennirakennetta koht,. Kapr , v.e- 
reiset sivut ovat edul.isesti tasomaisia ja karjen suhteen vastakkamen 
slvu on muodostettu koveraksi pinnaksi. Mainitun koveran prnnan Mahe - 
le on lisaksi sovitettu toinen vipuohjain 13, joka ohjaa tap.n 10b seu- 
raamaan kaarevalla liikkeella mainittua kuperaa pintaa, ja joka estaa 
vhmn 10 suoristumisen antenniosan 1 suuntaieeks. val.asennossa. 
Toiminnaiiisean yhteyteen keskenaan sovitetut P"nst^ous, 5 asento- 
vipu 10 seka vipuohjaimet 12 ja 13 muodostavat ^|t~ 
muodostavat jarjestelyn antennirakenteiden asettam.seks. ja ohjaam,- 
seksi eri asentoihin erityisesti jousimaisen elimen, kuten punstusjousen 
11 liikuttamana. Jarjestelya voidaan hyodyntaa erilaisten ^n.raken- 
> teiden yhteydessa, jolloin esimerkiksi panosta 3 pidentamalla antenn,- 
osa 1 antennikoteloineen 2 voidaan siioittaa kokonaan langattoman 
viestimen ulkopuo.eHe. Antenniosa 1 voidaan kiinnittaa P-okseen 3 
myos poikittaissuuntaiseksi, joi.oin antenniosan 1 ,a antenn.kote.on 2 
kiinnitys panokseen 3 voidaan jarjestaa myos siten, etta kiertym.nen 
» pTuussuunnan ympari en asentoihin on mahdo.iista. Selvaa t,etenk,n 
" on etta mainitussa jarjestelyssa panoksen 3 ja hylsyn 6 seka antenni- 
osan 1 kiinnittyminen jarjestelyyn voi poiketa esitetysta. Selvaa on 
myos etta talloin itse antennirakenteenkin kokoonpano vo. va.hdeila 
esitet ys ta ja kasittaa es imerkiksi valin eita si gnaalin kas.ttelem.seks. ja 
25 useita kytkentaelimia. 

Kuvaan 7 viitaten tarkastellaan asentomekanismin 11-13 toimintaa. 
Kuvaan 7 on merkitty reitti P, jota erityisesti vivun 10 tappi 10b seuraa, 
Antennirakenne 1-10 liikkuu kortissaCP edestakaisin pituussuunnas- 

30 saan (nuoli Y) ja myos tappi 1 0b on paaosin suoristuneessa asennos- 
saan kuvan 5 mukaisen puristusjousen 5 ty6ntamana. Antennirakenne 
korttiin CP tyonnettaessa tappi 10b asettuu toiminnalliseen yhteyteen 
vipuohjaimien 12 ja 13 kanssa, jotka ohjaavat asentovipua 10 poMsM- 
tamalla sita jousen 5 yllapitamasta lepoasennosta eri ^^? ,n ; ^"f" 

35 tujen asentojen avuiia myos antennirakenne asettuu a.ka.semm.n 
mainittuihin asentoihin A1 , A2 ja A3. Kuvien 5 ja 7 mukaisesta to.m.nta- 
asennosta A2 antennirakennetta sisaantyonnettaessa vipuohjain 12 
ohjaa tapin 10b sivuun (ura Pa), kunnes tappi 10b ylittaa ohjaimen reu- 
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nan ja jousivoiman avulla pyrkii suoristumaan eli palautumaan lepo- 
asentoonsa Suoristumisen estaa kuitenkin vipuohjain 13, johon tappi 
10b tormaa ja jaa vinoon asentoon (kohta Pb). Talloin antennirakenne 
on asetluneena kuvan 4 mukaiseen valiasentoonsa A3, joka ei ole py- 

5 syva vaan antennirakenne siirtyy valiasennostaan A3 kuljetusasentoon 
A1 Antennirakenne ei pysy lukittuneena valiasentoonsa A3, jota kayte- 
taan vain asentomekanismin tarvitsema valivaiheena eri asentoihin 
siirtymiseksi. Tappi 10b on jarjestetty siirtymaan vipuohjaimen 13 ohitse 
poikittaissuunnassa vain vipuohjaimien 12 ja 13 valista, esimertaks. 

10 estamalla antennirakenteen sisaantydntamisen man pitkalle kortt.in CP 
tai vipuohjaimen 13 muotoilulla. 

Antennirakenne vapautettaessa, esim. lopettamalla sormella ensim- 
maisesta paasta S1 sisaantyontaminen ja paastamalla, puristusjousi 
15 11 tyontaa antennirakennetta ulos kortista CP, jolloin my6s tappi 10a 
siirtyy vipuohjaimen 12 koveralle osalle (ura Pc), jonka pohjalle tappi 
10b asettuu jousen 11 tyontamana, antennirakenteesta katsottuna vi- 
puohjaimen 12 taakse. TallSin antennirakenne asettuu kuvan 3 mukai- 
seen kuljetusasentoonsa A3. Antennirakennetta uudelleen sisaantyon- 
20 nettaessa, esim. sormella ensimmaisesta paasta S1 painamalla, paa- 
see tappi 10b jatkamaan vipuohjaimen 12 kaarevan osan seuraamista 
ja samalla asentovipu 10 pyrkii suoristumaan jousen 5 Jousivoiman 
• : ' ' avulla kunnes tappi 10b ylittaa vipuohjaimen 12 reunan (kohta Pd), 

iV: siirtyen vipuohjaimen 12 ohitse poikittaissuunnassa, ja asentovipu 10 

~ 25 ~ nSMta^uorfatumaanH^ 

tennirakennetta ulos kortista CP asentovivun 10, erityisesti tap.n 10b 
estamatta. Ulosty6nn6ssa vipuohjaimen 12 reuna ohjaa (ura Pe) tappia 
':'..* 10 b sivulle poikkeuttaen vipuohjaimen 12 karjen ohitse, joka karki 

: suuntautuu antennirakenteeseen pain, jotta suoristunut ja palautunut 

30 asentovivu 10 osuisi sisaantyonnossa vipuohjaimen 12 toiselle sivulle 
: :!. : (ura Pa). 

• ■ » 

• • • 

Keksinnon eraan toisen suoritusmuodon mukaisesti antennirakenne 
ja asentomekanismin 11—13 on jarjestetty siten, etta punstus- 
V 35 jousi 5, pesa 8 ja tasopinta 9 on sovitettu kuvassa 2 kohtaan, jossa osat 
: :": 12 ja 13 sijaitsevat. Vastaavasti vipuohjaimet 12 ja 13 on talloin sovitet- 

tu hylsyyn 6 ja asentovipu 1 0 on sovitettuna pesaan 8. Talloin mainittu- 
jen osien asento on lisaksi kaannetty 180 astetta suunnan Y suhteen 
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poikittaissuuntaisen suunnan ympari. Selvaa on myos, etta toiseen 
suoritusmuotoon ja kuvan 2 mukaiseen ensimmaiseen suorrtusmuotoon 
verrattuna mainittujen osien asento voi olla myOs kiertyneena suunnan 
Y ympari, esimerkiksi 90 tai 180 astetta, jolloin vi P uoh]a.met 1 2, 13 vo - 

5 daan kiinnittaa myos kansirakenteeseen 16. V, P^ a,me VLl„Z" 
daan my6s jarjestaa piiri.evylle 17 kiinnittyviksi. Kuvassa ^^ntenn^ 
kenne on sijoitettu kortin CP oikealle sivulle, mutta sen asento vo. sya.- 
ta myos kortin vasemmalla sivulla, jonne voidaan sijoittaa myos to.nen 
vastaava antennirakenne. Selvaa on, etta antennirakenne vo,daans.- 

1 o joittaa myos kortin CP keskiosaan, mika kuitenkin monimutkaistaa kor- 
tin CP sisaista rakennetta. 

On selvaa, etta keksinto ei rajoitu vain edella esitettyihin keksinnon 
eraisiin edullisiin suoritusmuotoihin, vaan voi vaihdella patenttrvaat.- 
1 5 muksien puitteissa. Selvaa esimerkiksi on, etta keksinnossa antenniosa 
voidaan tuoda kokonaan langattoman viestimen sisaan tai va.n lahem- 
mas langatonta viestinta, ja etta keksinn6ssa antenniosa vo.daan tuoda 
ulos langattomasta viestimesta tai vain vieda sita etaammalle langatto- 
masta viestimesta. 

20 
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Prtonttix/aatlmuksgtl 

• x. L^nti /rp^ on iariestetty sovitettavaksi elektro- 
1. Laajennuskortti, /° m '^Mai^ ja 
5 niikkalaitteen, kuten etta korttiin (CP) on 

rak ent eeksi, J*. C^seks, > 

iniioin mainittu antennirakonne (1—10) on janesieny ru 
(S2), jonoin mamm -: saantv6 ntamiseksi mainittuun korttiin (CP) 

antennirakenteen (1—10) sisaamyomaniRWR u ik O DU0- 
* a ensimmaisen paan (81) ulottamiseksi mamrtun kortin (CP) ulkopuo 

lelle. 

2 Patenttivaatimuksenlmukainenlaajennuskortti.tunnettu siita, etta 

20 S "entae^et (4) ^a.ien ^r— —ken- 
teen (1—10) ]a mainlnujen valineiden (14, 15. 17) vawia. 

3 Patenttlvaatimuksen 1 tal 2 mukainen laajennuskortti, 

tt ^aT™ muodostettu alnakin oslttain standard*, kuten PCMCI£ 

7m leveaksi ja sopivimmln enintaan 3,3 mm, 5,0 mm la, 10,5 mm pak 
suksi kortlksi (CP). 

4 Jonkln patenttivaatlmukaen l-a mukainen laa i en " US r k °* r : p i °"^ 
,n mnko-osa (16-20) kasittaa liitirwalineet (20) mainrtun korhn (CP) k*- 

tyvaksi. 

S.Uonk.npa.entavaa,^ 

siita etta mainittu antennirakenne (1—10) on jarjesieny m 
tcpj sisLn sovitetun Jousiellmen (11) avulla ulostyontyvaks,. 



35 
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6 Jonkin patenttivaatimuksen 1—5 mukainen laajennuskortti, tunnettu 
siita etta mainittu antennirakenne (1—10) on ensin sisaanty6ntamalla 
ja sen jalkeen vapauttamalla jarjestetty lukiltumaan ensimmaiseen 

5 asentoonsa (A1), jossa mainittu antennirakenne (1—10) on, sopivimmm 
kokonaan, mainitun kortin (CP) sisalla, ja etta mainittu antennirakenne 
(1—10) on jarjestetty siirtymaan ensimmaisesta asennosta (A1) toiseen 
asentoonsa (A2) mainittua antennirakennetta (1—10) ensin lisaa si- 
saantyontamalla ja sen jalkeen vapauttamalla, jolloin tolsessa asen- 

10 nossa (A2) mainittu antennirakenne (1—10) on ulottuneena, sopivim- 
min mahdollisimman etaalle, mainitun kortin (CP) ulkopuolelle. 

7. Patenttivaatimuksen 6 mukainen laajennuskortti, tunnettu siita, etta 
mainittu antennirakenne (1—10) on jarjestetty lukittumaan paikoilleen 

15 toisen paan (S2) yhteyteen sovitettujen lukitsinvalineiden (5, 10, 12, 13) 
avulla, jotka lukitsinvalineet (5, 10, 12, 13) kasittavat sivusuuntaan 
poikkeutettavan ja palautuvaksi jarjestetyn asentovivun (5, 10), joka on 
jarjestetty toiminnalliseen yhteyteen muotoiltujen vipuohjaimien (12, 13) 
kanssa, jotka vipuohjaimet (12, 13) on mainittua antennirakennetta (1— 

20 1 0) sisaantyonnettaessa jarjestetty poikkeuttamaan mainittu asentovipu 
(5, 10) asentoon, joka estaa mainitun antennirakenteen (1—10) ulos- 
tyQntymisen, ja mainittua antennirakennetta (1—10) lisaa sisaantyon- 
nettaessa jarjestetty sallimaan mainitun asentovivun (5, 10) palautumi- 
nen asentoon, joka sallii mainitun antennirakenteen (1—10) ulostyon- 

25 tymisen. 

8. Patenttivaatimuksen 7 mukainen laajennuskortti, tunnettu siita, etta 
mainitut vipuohjaimet (12, 13) kasittamat ainakin ensimmaisen, sopi- 
vimmin kolmiomaisen osan (12). johon muodostettuja sivupintoja mai- 

30 nittuun asentovipuun (5, 10) sovitettu tappi (10b) on jarjestetty seuraa- 
maan, ja jonka taakse mainittu tappi (10b) on poikkeutettuna jarjestetty 
asettumaan, ja sopivimmin myos toisen osan (13), joka on jarjestetty 
pitamaan ensimmaisen osan (12) ohittanut, mainittu tappi (10b) poik- 
keutettuna ja ohjaamaan se ensimmaisen osan (12) taakse lukitusta 

35 varten. 



9. Patenttivaatimuksen 7 tai 8 mukainen laajennuskortti, tunnettu sii- 
ta, etta mainittu asentovipu (10) on sovitettu mainitun antennirakenteen 
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(1-10) toiseen paahan (S2), ja etta mainitut vipuohjaimet (12, 13) on 
sovitettu kiinteasti mainitun runko-osan (16—20) sisalle. 

10 Menetelma laajennuskortin valmistuksessa, ioka kortti (CP) jarjeste- 
5 taan sovitettavaksi elektroniikkalaitteen, kuten tietojenkaslttelylaitteen 
laajennuskorttiliitantaan, ja joka kasittaa runko-osan (16-20), tunnettu 
siita, etta korttiin (CP) sovitetaan antennirakenne (1-10), ]oka on muo- 
dostettu sauvamaiseksi rakenteeksi, joka kasittaa ensimmaisen paan 
(S1) johon on sovitettu antenniosa (1) signaalien vastaanottamiseks. ja 
10 iahettamiseksi, ja mainitun runko-osan (16-20) sis aan .Hk 

tuvan toisen paan <S2), jolloin mainittu antennirakenne (1-10) janeste- 
taan liikuteitavaksi antennirakenteen (1-10) sisaantyon tam.seks. 
mainittuun korttiin (CP) ja ensimmaisen paan (S1) ulottamiseks. ma.ni- 
tun kortin (CP) ulkopuolelle. 

15 11 Antennirakenne, joka on jarjestetty sovitettavaksi langattomaan 
viestimeen (CP), kuten matkapuhelimeen ja laajennuskorttnn. joka ka- 
sittaa runko-osan (16-20), johon on sovitettu valineet (14, 15, 17) sig- 
naalien kasittelemiseksi. tunnettu siita, etta mainittu antennirakenne 

20 (1-10) on muodostettu sauvamaiseksi rakenteeksi, joka kasittaa en- 
simmaisen paan (S1), johon on sovitettu antenniosa (1) W^en 
vastaanottamiseksi ja Iahettamiseksi, ja mainitun runko-osan (16-20) 
sisaan liikkuvasti sijoitettavan toisen paan (S2). johon on sovitettu kyt- 
kentaelimet (4) signaalien siirtamiseksi mainitun antennirakenteen (1— 

~i£"~ToTjrmdn^ 

rakenne (1-10) on jarjestetty liikuteitavaksi (1-10) antennirakenteen 

sisaantyontamiseksi mainittuun langattomaan viestimeen (CP) ja en- 
simmaisen paan (S1) ulottamiseksi mainitun langattoman viestimen 
(CP) ulkopuolelle. 

30 

12 Patenttivaatimuksen 11 mukainen antennirakenne, tunnettu siita, 
etta se on jarjestetty mainitun runko-osan (16-20) sisaan sovrtetun 
jousielimen (11) avulla ulostyontyvaksi. 

35 13. Patenttivaatimuksen 1 1 tal 12 mukainen antennirakenne, t u "" e " u 
siita etta se on jarjestetty lukittumaan paikoilleen toisen paan (S2) yh- 
tevteen sovitettujen lukitsinvalineiden (5, 10, 12, 13) avulla, jotka lukrt- 
sinvallneet (5, 10, 12, 13) kasittavat sivusuuntaan poikkeutettavan ja 
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palautuvaksi jadestetyn asentovivun (5, 10), joka on jarjestetty to.m.n- 
nalliseen yhteyteen muotoiltujen vipuohjaimien < 1 % 1 « ^ J?? 
vipuohjaimet (12, 13) on mainittua antenmrakennetta (1-10) sisaan 
tyonnettaessa jarjestetty poikkeultamaan mainittu asentovpu 5 10) 
5 Soon, ioka estaa mainitun antennirakenteen (^^^ 
sen la mainittua antennirakennetta (1-10) lisa* sisaantyonnettaessa 
jarjestetty sailimaan mainitun asentovivun (5, 10) palautum.nen asen- 
toon, joka sallii mainitun antennirakenteen (1-10) ulostyontymisen. 

10 14 Patenttivaatimuksen 13 mukainen antennirakenne, tunnettu siita, 
etta mainittu asentovipu (10) on sovitettu ^^.r™ 1 ?^ 
(1-10) toiseen paahan (S2), ja etta mainitut vipuohjaimet (12, 13) on 
sovitettu kiinteasti mainitun runko-osan (16—20) sisaile. 

15 15 Jariestely langatonta viestinta (CP), kuten matkapuhelinta tai laa- 
jennuskorttia varten antennirakenteen (1-10) asettamiseksi ,a ohjaa- 
miseksi eri asentoihin (A1 , A2), tunnettu siita, etta 

mainittu antennirakenne (1-10) kasittaa ensimmaisen paan 
(S1), johon on sovitettu antenniosa (1) signaalien vastaanot- 
tamiseksi ja lahettamiseksi, ja mainitun langattoman viesti- 
men (CP) sisaan liikkuvasti sovitettavan toisen paan (S2), 

_ etta janestely kasittaa mainitun langattoman viestimen (CP) 

sisaan sovitettavanrran'ttaa-antennirakennetta-(4— 10)- 

ulostyOntavan jousielimen (1 1), 

_ etta jarjestely kasittaa lukitsinvalineet (5, 10, 12, 13) maini- 

tun antennirakenteen (1-10) asettamiseksi ensimmaiseen 
30 asentoonsa (A1), jotka lukitsinvalineet (5, 10, 12, 13) kasit- 

tavat sivusuuntaan poikkeutettavan ja palautuvaksi jarjeste- 
tyn asentovivun (5, 10), joka on jarjestetty toiminnalliseen 
yhteyteen muotoiltujen vipuohjaimien (12, 13) kanssa, jotka 
vipuohjaimet (12, 13) on mainittua antennirakennetta (1— 
35 ^ o) sisaantyonnettaessa jarjestetty poikkeuttamaan mainittu 

asentovipu (5, 10) asentoon, joka estaa mainitun antennira- 
kenteen (1—10) ulostyontymisen, ja mainittua antennira- 
kennetta (1—10) lisaa sisaantyonnettaessa jarjestetty salli- 
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maan mainitun asentovivun (5, 10) palautuminen asentoon, 
joka sallii mainitun antennirakenteen (1—10) ulostyontymi- 
sen toiseen asentoonsa (A2), ja 

5 _ etta ensimmainen asento (A1 ) on jarjestetty antenniosan (1 ) 

tuomiseksl mainitun langattoman viestimen (CP) sisaan tai 
lahemmas mainittua langatonta viestinta (CP) ja toinen 
asento (A2) on jarjestetty antenniosan (1) viemiseksi ulos 
mainitusta langattomasta viestimesta (CP) tai etaammalle 

«! o mainitusta langattomasta viestimesta (CP). 

16 Patenttivaatimuksen 15 mukainen jarjestely, tunnettu siita, etta 
mainittu asentovipu (10) on sovitettu mainitun antennirakenteen (1—10) 
toiseen paahan (S2), ja etta mainitut vipuohjaimet (1 2, 13) on sovtettu 
1 5 kiinteasti mainitun langattoman viestimen (CP) sisaan. 
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(57) Tiivistelma: 

Taman keksinnon kohteena on laajennuskortti, eduIlN 
sesti langaton viestin, joka kortti (CP) on jarjestetty sovi- 
tettavaksi elektroniikkalaitteen laajennuskorttiliitantaan. 
ja joka kasittaa runko-osan (16—20). Keksinnossa kort- 
tiin (CP) on sovitettu sauvamainen antennirakenne (1 
10), joka kasittaa ensimmaisen paan (S1), johon on sovi- 
tettu antenniosa (1) ja mainitun njnko-osan (16—20) si- 
saan liikkuvasti sijoittuvan toisen paan (S2), jolloin mai- 
nittu antennirakenne (1—10) on jarjestetty liikuteltavaksi 
antennirakenteen (1—10) sisaantyontamiseksi mainit- 
tuun korttiin (CP) ja ensimmaisen paan (S1) ulottami- 
seksi mainitun kortin (CP) ulkopuolelle. Keksinnon jarjes- 
tely antennirakenteen (1—10) asettamiseksi ja ohjaami- 
seksi eri asentoihin (A1, A2) kasittaa lukitsinvalineet (5, 
10, 12, 13), jotka kasittavat sivusuuntaan poikkeutetta- 
van ja palautuvaksi jarjestetyn asentovivun (5, 10), joka 
on jarjestetty toiminnalliseen yhteyteen muotoiltujen vi- 
puohjaimien (12, 13) kanssa, jotka vipuohjaimet (12, 13) 
on mainittua antennirakennetta (1—10) sisaantyonnet- 
taessa jarjestetty poikkeuttamaan mainittu asentovipu (5, 
10) asentoon, joka estaa ulostyQntymisen, ja lisaa si- 

~~ sTSanfytfnne^ 
tovivun (5, 10) palautuminen asentoon, joka sallii ulos- 

tyontymisen. 



(Fig- 2) 
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A card-like wireless communication device and an antenna structure 



The present invention relates to an expansion card as set forth in the 
preamble of claim 1 . The invention relates also to a method in the 
manufacture of an expansion card as set forth in the preamble of 
claim 10. Moreover, the invention relates to an antenna structure which 
is arranged to be fitted in a card-like wireless communication device, as 
set forth in the preamble of claim 1 1 . Furthermore, the invention relates 
to an arrangement for a wireless communication device for setting an 
antenna structure and guiding it in different positions, as set forth in the 
preamble of claim 15. 

In wireless communication devices, such as mobile phones, antennas 
used for the transmission and reception of radio-frequency signals 
include e.g. a monopole antenna and a helix antenna, in a way known 
per se. The radio-frequency signals are transmitted between the radio 
part and the antenna of the wireless communication device by means 
of conventional wiring and connectors. The dimensioning of antennas 
depends e.g. on the frequency range of the radio-frequency signal to 
be used at the time. In view of the operation of the antenna, it is advan- 
tageous that it is placed in a free space outside a mobile station or a 
corresponding device. Thus, the antenna is located farther from com- 
ponents ca using radio interference, s uch as integrat ed circuits (IC) and 
radio frequency (RF) circuits, and the structures ofllTe cievice~do not" 
interfere with the radiation pattern of the antenna, wherein the reception 
of radio-frequency signals is more reliable, particularly in a weak signal 
field. 

According to prior art, various electronic devices, such as portable per- 
sonal computers (PC) are often equipped with an expansion card inter- 
face, to which a standardized expansion card can be connected. These 
expansion cards are intended to form a functional unit with the PC. The 
expansion cards may also contain radio parts of a wireless communica- 
tion device with its antenna, wherein the PC can, by means of this card- 
like wireless communication device, communicate with other devices or 
with a communication network, e.g. the GSM network (Global System 
for Mobile Communication). 
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One known expansion card is the PC card complying with the PCMCIA 
standard (Personal Computer Memory Card International Association). 
The PCMCIA standard also defines the physical size of the PC card. 
5 The PC cards are fitted to be inserted fully inside the PC, but so-called 
extended PC cards can be longer than ordinary PC cards. These 
extended PC cards are placed partly outside the PC, wherein the thick- 
ness and design of the PC cards may vary in this part which typically 
also contains the antenna of the card-like wireless communication 
10 device. 

One known card-like wireless communication device which comprises a 
transceiver with its antenna is the Nokia Cellular Card Phone, i.e. a 
card phone that can be connected to expansion card interfaces of types 

15 II and III of the PC card complying with the PCMCIA standard. One 
embodiment of the card phone of prior art is shown in Fig. 1 , and the 
operation of the card phone is described in more detail e.g. in patent 
publication US 5,809,115. The card phone in question can comply with 
e.g. the GSM standard, wherein the PC device to which the card phone 

20 is connected can be in a wireless data transmission connection with 
base stations of a PLMN network (Public Land Mobile "Network) by 
means of radio waves. In the card phone, the antenna part containing 
the antenna is placed in the part of the card phone located outside the 
PC device, and the antenna part is integrated with the card-like part of 

~25~ the card phone which is placed inside tfte _ expansion card connection? 
Other known card-like wireless communication devices are presented 
in patent publication US 5,628,055, wherein a separate turnable 
antenna can be connected to the end of the card, and in US 5,361 ,061 , 
wherein a foldable antenna is pivoted at the end of the extended card 

30 on its upper surface. One card-like wireless communication device is 
also disclosed in the patent publication WO 97/49194, in which a card 
can be equipped with a separate fixed antenna part or, by means of a 
wire, a separate elongated antenna. 

35 Other known expansion cards include e.g. a so-called CompactFlash 
(CF) card complying with the CFA standard (Compact Flash Associa- 
tion). For example for these CF cards, there are also adapters of the 
size of the PCMCIA card, in which the CF card is placed for the 



PCMCIA interface. Also known are expansion cards for a wireless local 
area network (WLAN). Other expansion cards include also a so-called 
Miniature Card, whose size is only 38 mm x 33 mm x 3.5 mm, as well 
as a so-called SmartMedia card, whose size is only 45 mm x 37 mm x 
0.76 mm, and an MMC card (so-called MultiMediaCard), whose size is 
only 32 mm x 24 mm x 1 .4 mm. 

One drawback in known card-like communication devices is the fact 
that during the use, particularly the antenna structure constitutes a part 
that protrudes from both the electronic device and the card. Moreover, 
the connections often comprise a protective cover to protect the 
expansion card, which must be kept open as the antenna structure 
extends outside the electronic device. The protruding parts of the 
antenna structure or of the card and protective covers may stick in 
something particularly during the transportation and use of the device, 
as well as they may damage the card or the antenna part. For this rea- 
son, the card must be detached after the use and be stored separately 
from the PC device for example during transportation; accordingly, a 
requirement for putting the device into working order is that the card- 
like wireless communication device is inserted back in its place. 

It is an aim of the present invention to eliminate the above-mentioned 
drawback and to present a considerable improvement to the prior art by 
means of a card-like wireless communication device according to the 
Invention. The expansion carcTof TheHnvention is^haracteTiz^nrTwhar 
will be presented in the characterizing part of claim 1 . The method in 
the manufacture of an expansion card according to the invention is 
characterized in what will be presented in the characterizing part of 
claim 10. An antenna structure according to the invention is character- 
ized in what will be presented in the characterizing part of claim 1 1 . An 
arrangement according to the invention is characterized in what will be 
presented in the characterizing part of claim 15. 

A card-like wireless communication device according to the invention, 
such as a card phone, has the considerable advantage that it can be 
made e.g. in the size of a PCMCIA card, wherein it fits fully inside e.g. 
the expansion card connection of a PC device. The card-like wireless 
communication device preferably constitutes an integrated unit with 
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standardized dimensions, and thanks to a push-in antenna, no protrud- 
ing or separate parts will be formed in the structure of the card, wherein 
even an extended card will not comprise easily sticking or detachable 
elements. 

5 

The antenna structure of the invention can be placed, at least in its 
transportation position, fully inside the card, wherein the antenna 
structure is protected. Furthermore, it is an advantage of the spring-like 
operation that there is no need to provide the card or the antenna 
10 structure, particularly its end, with recesses, openings or extra parts for 
pulling the antenna out of the card, or to arrange closing devices or 
clamps for locking the antenna structure which would require space at 
the end of the card. Another advantage of the antenna structure is that 
its movement, thanks to the spring-like operation, can be arranged to 
15 be such that the antenna part is moved by its own force ready to its 
functional position at a correct distance from the device and from the 
card, wherein the user does not need to take care of pulling out the 
antenna part to this distance. Moreover, it is an advantage of the 
antenna structure that it can also be fitted in other wireless communica- 
20 tion devices of prior art, such as mobile phones. As an integrated 
structure, the antenna structure can also be easily installed and 
changed. 

The arrang ement of the invention to contr ol the different positio ns of 

25 the antenna structure makes it possible to couple the antenna structure 
to a wireless communication device, such as an expansion card, 
movably with a very simple and compact arrangement. A particular 
advantage is the thin construction, wherein the arrangement suits thin 
cards particularly well. An advantage of the arrangement is that it can 
30 be preferably applied for coupling antennas of different types movingly 
to a card. Thus, the arrangement can be coupled by means of inter- 
mediating parts e.g. to antenna parts placed fully outside the card and 
set in different positions, wherein the arrangement can be used to move 
the antenna part further from the card or to bring it closer to the card. 

35 

It is also an advantage that the presented arrangement leaves as much 
space as possible for the circuit board of the card and for the compo- 
nents placed thereon in the longitudinal direction and in the thickness 



direction of the card. A particular advantage is also achieved in that the 
end of the card, which is visible in the connection, has as wide an area 
as possible for connectors, the antenna part only taking space for its 
cross-section. 

The card-like wireless communication device according to the invention 
does not need to be removed from the PC device for the time of trans- 
portation. Thus, the start-up of the PC device, the setting up of the 
radio connection, and the start of wireless communication become 
faster. At the same time also the acts of inserting and removing the 
card in and from the expansion card connection are decreased, 
wherein the wear of the connection is reduced, and malfunctions are 
decreased. 

It is a particular advantage of the invention that the antenna is placed in 
a free area outside the device when it protrudes in its functional 
position. Thus, the antenna is located farther from the components 
causing radio interference, such as the processor of a computer. The 
influence of electromagnetic interference caused by the components 
decreases as the distance increases. It is possible that a sufficiently 
strong antenna structure in its functional position can be used for pull- 
ing out the card from the expansion card connection, wherein the 
device or the card do not need to be equipped with means or mecha- 
nisms facilitating the pulling out. 



In the following, the invention will be described in more detail with 
reference to the appended drawings, in which 

Fig. 1 is a perspective view showing a card-like wireless commu- 
nication device according to prior art, 

Fig. 2 is an explosion view showing a preferred embodiment of a 
card-like wireless communication device according to the 
invention, 



Fig. 3 is a perspective view showing a preferred embodiment of 
the card-like wireless communication device of Fig. 2 partly 
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cut open and the antenna part shown in its transportation 
position, 

Fig. 4 is a perspective view showing a preferred embodiment of 
5 the card-like wireless communication device of Fig. 2 partly 

cut open and the antenna part shown in an intermediate 
position, 

Fig. 5 is a perspective view showing a preferred embodiment of 
10 the card-like wireless communication device of Fig. 2 partly 

cut open and the antenna part shown in its functional posi- 
tion, 

Fig. 6 is an explosion view showing a preferred embodiment of the 
15 card-like wireless communication device of Fig. 2, and 

Fig. 7 is a basic view showing the principle of operation of the 
antenna part according to Fig. 6 seen from above. 

20 With reference to Figs. 2 and 6, a card-like wireless communication 
device CP, which in the following will also be called a card CP, com- 
prises a card-like frame part 16—20 and an antenna structure 1—10 
fitted inside the same at least in its transportation position, a position 
mechanism 11 — 13 for controlling the position of the antenna structure 

~2$ 1—10 and fitting it movably irTconnection withThelrame parfT6T=207 
and coupling means 14 — 15 for coupling the antenna structure 1 — 10, 
particularly its antenna part 1 electrically to the circuit board 17 of the 
frame part 16—20 for the transmission of signals, such as radio sig- 
nals. The rod-like antenna structure 1—10 comprises a first end S1, in 
30 connection with which the antenna part 1 is placed for receiving and 
transmitting signals in a wireless manner, and a second end S2 placed 
movably inside the card CP and equipped with coupling means 4 and 
locking means 5, 10, 12, 13 which shall be described further below. As 
shown in Fig. 2, the card CP comprises a first part, i.e. the frame part 
35 16—20, and a second part, i.e. the antenna part 1 — 10, which parts are 
arranged to move in relation to each other in the longitudinal direction 
of the card CP (axis X) e.g. by means of the position mechanism 
11 13. Thus, the moving can take place in this longitudinal direction X 
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in a limited manner in both directions back and forth. The antenna 
structure can be moved into a first position A1 shown in Fig. 3, which in 
this description will be called the transportation position A1 , a third 
position A3 shown in Fig. 4, which in this description will be called the 
5 intermediate position A3, and further to a second position A2 shown in 
Fig. 5, which in this description will be called the functional position A2. 
The radio parts of the card CP or the wireless communication device 
are located in the presented preferred embodiment of the invention in 
the frame part 16—20. 

10 

Further with reference to Figs. 2 to 5, the card CP with the antenna 
structure 1 — 10 is designed as a PC card complying with the PCMCIA 
standard. Thus, the card CP has an axis X with a longitudinal length of 
85.6 mm and a transverse length of 54 mm according to the PCMCIA 

15 standard. However, an extended PC card can be 40 mm longer than 
this. PC cards are divided into three types, wherein the thickness of the 
card CP in its middle part can be 3.3 mm (type I), 5.0 mm (type II) or 
10.5 mm (type III). PC cards are designed to be inserted fully inside the 
expansion card connection by a movement in the direction of the longi- 

20 tudinal axis X of the PC card (arrow X2). The PC card is typically 
equipped with a 68-pin connector complying with the PCMCIA stan- 
dard, by means of which the PC card is coupled to an electronic device, 
such as a PC. At the location of this connector and at the edge of the 

PC card the t hickness of the PC card is 3.3 mrn^ 

25 

With reference to Fig. 2, the card CP normally comprises connector 
means 20 and frame means 18 made of plastic, wherein the circuit 
board 17 of the card CP and the radio parts placed on the circuit board, 
such as a transceiver (not shown in the figures) are located inside the 

30 card CP. The cover structures 16 and 19 are usually planar and sub- 
stantially equiform thin sheet structures made of e.g. metal. As shown 
in Fig. 2, the card CP comprises a separate cover structure 16, but the 
cover structure 19 and the frame structure 18 constitute an integrated 
unit made e.g. by casting. It is obvious that the frame structure 18 with 

35 its reinforcements can also be made separately and e.g. fixed to the 
cover structure 19. 
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The connector means 20 are fixed to a circuit board 17 placed inside 
the card CP. The circuit board 17 also comprises the components nec- 
essary for the functions of the card CP, such as integrated circuits (IC, 
not shown in the figures) and wirings (not shown in the figures) for the 
transmission of electric signals, such as radio signals, between the 
connector means 20 and the components. At the same time the circuit 
board 17, the components and wirings arranged on the circuit board 17, 
as well as the means 14 — 15 form the means for processing the sig- 
nals, such as radio signals. Further, with reference to Figs. 3 and 5, the 
coupling means 14—15 are needed for transferring the signals between 
the antenna structure 1—10 of the card CP and the components of the 
circuit board 17. The electronic operating principle of the card-like 
wireless communication device, such as a card phone as mentioned 
above, is known as such to anyone skilled in the art, wherein a more 
detailed description will not be necessary in this context. 

Further with reference to Fig. 2, when the antenna structure 1 — 10 is 
fitted in the card CP and particularly in the desired positions of the 
antenna structure, such as in the positions A1 and A2, one must also 
take care of the coupling of the antenna signal and, if necessary, also 
of the coupling of the ground potential to the antenna part 1 . The elon- 
gated and rod-like antenna structure is also placed in alignment with 
the axis X and the direction of pushing (arrow X1), wherein the antenna 
_s±ructure_is ad vantageously shorter t han t he ca rd CP in order to fitjn-^ 
side the card CP. By using the connector means 20, the card CP is, for 
the transmission of signals, coupled to the expansion card connection 
of the PC device, which is equipped with pins which protrude in open- 
ings formed in the connector means 20 and having contacts whereby 
the pins are electrically coupled to the wirings and components of the 
circuit board 17. With respect to the connector means 20, the antenna 
structure is located on the next side of the card CP and arranged to 
extend from the opposite end outside the card CP, wherein when the 
card CP is fully inside the expansion card connection, the antenna 
structure can be moved by a pushing movement (arrow X1) out of the 
card CP and simultaneously out of the connection and farther from the 
electronic device. The antenna structure moves in the direction of the 
planes of the cover structures and protrudes from the card CP from 



9 



between the cover structures and from a circumferential outer surface 
edging the card CP. 

The card CP comprises a position mechanism 11 — 13 operating in a 
5 spring-like manner for moving the antenna structure by pushing into the 
positions A1, A2 and A3 mentioned above. The position mechanism 

11 13 is arranged to release the antenna structure from the 

transportation position A1 to the intermediate position A3 and further to 
move and set it to the functional position A2, as well as to move the 
10 antenna structure from the functional position A2 to the intermediate 
position A3 and further back to the transportation position A1 , to be 
locked. The pushing e.g. with a finger is performed in the direction 
compressing the pressure spring 11 of said mechanism (arrow X1). The 
transportation position A1 is substantially located between the 
15 functional position A2 and the intermediate position A3. 

Figure 6 shows a preferred embodiment of the antenna structure 1 — 10 
comprising a rod-like, rigid antenna housing 2 which is made of e.g. 
plastic and is open at its one end, inside which the elongated, strip-like 

20 antenna part 1 is located to be shielded. The planar antenna part 1 can 
itself constitute the required antenna, or the surface of the strip-like 
antenna part 1 can be provided with a separate antenna element e.g. 
by means of a microstrip. The antenna part 1 is attached to a stake 3 
which at its end on the side of the antenna part 1 is partly fitted inside 
~25 thlTanFenna housing 27irT an opening 2aT ^"aTll^opp6sfte~en(ns " 
fitted inside a sleeve 6, in an opening 6a. The sleeve 6 constitutes an 
elongated housing structure which is preferably open at its one end. 
The antenna housing 2 and the sleeve 6 are fitted to adjoin each other, 
wherein their openings 2a and 6a face each other and the stake 3 fitted 

30 in said openings is fully placed inside them. The stake 3 can be fixed to 
the antenna housing 2 in various ways. The stake 3 is provided with a 
transverse opening 3a extending through the stake 3 and 
accommodating a transverse contact pin 4. The purpose of the contact 
pin 4 is to couple the antenna part 1 electrically to the circuit board 17 

35 of Fig. 2. The sleeve 6 is provided with an opening 6b which extends in 
the transverse direction through its wall to the hollow inner part and 
which is arranged to receive the contact pin 4. Around the opening 6b, 
the sleeve 6 is provided with a collar-like part 6c supporting the contact 
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pin 4. Fitted in the opening 6b, the contact pin 4 extends through the 
inner part of the sleeve 6 to the opposite wall which has a receptacle 6d 
supporting the end of the contact pin 4. Of the receptacle 6d, only a 
protruding part extending outside the sleeve 6 is visible, which is also 
equipped with a protruding spring stopper 7 for the pressure spring 11 
of Fig. 2 and for pushing the antenna structure 1 — 10 out of the 
card CP. Inside the sleeve 6 is arranged a pressure spring 5 which is 
fitted by compressing under the stake 3 and which pushes the stake 3 
out of the sleeve 6. The stake 3 remains, however, inside the sleeve 6 
when the contact pin 4 is fitted both in the opening 6b and in the 
opening 3a. 

The closed, outermost end of the sleeve 6 is provided with a nest-like 
recess or opening 8 equipped with a planar surface 9 which is perpen- 
dicular to the longitudinal direction Y of the antenna structure 1—10 
(which is parallel to the longitudinal direction X of the card CP). The 
planar surface 9 is fitted in the sleeve 6 in such a way that a position 
lever 10 can be supported against the planar surface 9, wherein the 
pressure spring 5 presses the position lever 10 placed between the 
spring 5 and the surface 9 against the planar surface 9. The pressure 
spring 5 is supported at its one end to the stake 3. The nest 8 also 
accommodates a transverse part which extends from the position 
lever 10 extending in the direction of the axis Y and which is equipped 
with a planar surfac e 1 0a. The nest 8 is a rranged in such a way that it 
allows the pivoting of the position lever 10ln a side~directiorTin a~plane~ 
that is substantially parallel with the cover structure 16 of Fig. 2. A 
hole 6e extends from the nest 8 into the sleeve 6 to accommodate the 
spring 5. When the position lever 10 is turned, its planar surface 10 and 
the planar surface 9 are placed in an angle, but the pressure spring 5 
tends to press the position lever 10 against the planar surface 9, which 
causes straightening of the position lever 10 and setting of the planar 
surfaces 9 and 10a in parallel to and against each other. 

With reference to Figs. 2 and 6, the side of the sleeve 6 is also 
equipped with a spring stopper 7 for the purpose of compressing the 
spring means fitted in the frame structure 18, such as a pressure 
spring 11, which is preferably a helical spring. For the pressure 
spring 11, the frame structure 18 is equipped with an elongated spring 
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nest 18a in the direction of the antenna structure 1—10 (axisY), to 
which the spring stopper 7 extends and in which the spring stopper 7 is 
movable. When the antenna structure is inserted in the card CP, also 
the pressure spring 11 is compressed and tends to push the antenna 
structure out of the card CP, wherein it generates a counter force for 
the insertion. The nest 18a is also equipped with an end stopper 18b 
which is hit by the spring stopper 7 and which prevents that the antenna 
structure is completely detached from the card CP. The frame 
structure 18 is also provided with an antenna nest 18c for the antenna 
structure 1—10, in which the antenna structure is allowed to move in 
the direction of the axis Y. The nest 18c is opened to the end of the 
card CP, from which the antenna structure is pushed out and thereby 
extends outside the card CP. 

The function of the pressure spring 11 is to produce a force which is 
opposite to the direction of pressing (arrow X1), to move the antenna 
structure 1—10. Consequently, to move the antenna structure to differ- 
ent positions, preferably only a finger movement is required in the 
direction of pressing (arrow X1) and a pressing force for compressing 
the pressure spring 11, after which, when the finger is released, the 
antenna structure automatically springs out in the opposite d.rect.on. 

As shown in Fig. 6, the outermost end of the position lever 10 is pro- 
-vided with a pin 10b for the purpose of moving alon g a pat h P shown m _ 
Fig 7 under the guidance of lever guides 12 and 13 shown in Fig. 2 
and formed in the frame structure 18 or alternatively fixed in the cover 
structure 19. Along the path P, the antenna structure is set in the differ- 
ent positions A1 , A2 and A3. In the presented embodiment, the pin 10b, 
when straightened, is set parallel to the axis Y. It should be noted that 
the terms describing the different positions A1 , A2, A3 (intermediate 
position, functional position, transportation position) are only given for 
illustrating the function and various positions of the antenna structure 
1—10 and to separate the different positions from each other, and they 
do not describe the precise position of the antenna structure 1 . How- 
ever for example the transportation position A1 is preferably the posi- 
tion in which the antenna structure is locked and placed fully ins.de the 
card CP The location of the functional position A1 can vary even to a 
great extent, depending on e.g. the location of the end stopper 18b, but 
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in this position the antenna structure, particularly the antenna part 1 is 
located as far as possible from the frame parts 1 6—20 of the card CP. 

The antenna part 1 is electrically coupled to the circuit board 17 of the 
card CP by means of the contact pin 4. The antenna part 1 is coupled 
to the contact pin 4 for example by means of wires or spring-like con- 
tact means (not shown in the figure), and the contact pin 4 can be 
made of e.g. metal, or it can be coated with an electroconductive mate- 
rial. The ground potential possibly required by the antenna part 1 can 
be coupled in a variety of ways, e.g. through the stake 3 and the 
sleeve 7 and/or the antenna housing 2, wherein they must be equipped 
with electroconductive surfaces or contacts. In the functional posi- 
tion A2 of the antenna structure, the contact pin 4 is arranged in contact 
with the circuit board 17 with a contact spring 14 fitted according to 
i Fig 2 by means of which the antenna part 1 is electrically coupled to 
the wirings and components of the circuit board 17. When inserted, the 
connection between the contact pin 4 and the contact spring 14 is cut 
off If necessary, the circuit board 17 can also be equipped with another 
contact spring 15, as shown in Fig. 2, in the location in which the con- 
d tact pin 4 is set in the transportation position A1 of the antenna struc- 
ture wherein the antenna part 1 and the circuit board 17 have an elec- 
tric contact to each other. It is obvious that the stake 3 can be equipped 
with several contact pins which are each electrically coupled to the 

circuit hoard by means of a contact spring. T he contact springs an d the 

25 way of their attachment can be different from that presented, and they 
can be for example elongated, slide-like means along which the contact 
pin 4 slides in the contact. It is also possible that the operation of the 
radio parts of the card CP is coupled on and off depending on the 
position of the antenna structure 1 , or on the contact spring to which the 
30 antenna part 1 is coupled. For example, the operation is turned off in 
the first position A1 and turned on in the second position A2. 

It is possible that the antenna structure, particularly the antenna part 1 
and the antenna housing 2 are also arranged to be telescop.cally 
35 operated in the longitudinal direction of the card CP (arrow X), wherein 
e.g. slide elements are utilized in the electric coupling. It is also feasible 
that the antenna housing 2 is equipped with a joint by means of which 
the antenna housing 2 can be turned in the functional position of the 
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antenna part 1 to be perpendicular to the card CP, e.g. to a vertical 
position. However, for inserting the antenna structure 1 , the antenna 
housing 2 must first be straightened. 

The lever guide 12 comprises a triangular structure to be fitted on the 
longitudinal axis Y and in a functional connection with the pin 10b of the 
position lever 10, one tip of the triangle diagonally pointing at the 
antenna structure. The sides next to the tip are preferably planar, and 
the side opposite to the tip is formed as a concave surface. Close to 
said concave surface is also arranged the second lever guide 13 which 
guides the pin 10b to follow said concave surface with a curvilinear 
movement and which prevents the lever 10 from being straightened to 
be parallel with the antenna part 1 in the intermediate position. The 
pressure spring 5, the position lever 10, and the lever guides 12 and 
13, which are all arranged in a functional connection with each other, 
constitute the locking means which form an arrangement for setting and 
guiding the antenna structures in the different positions, particularly by 
a movement of a spring-like means, such as the pressure spring 11. 
The arrangement can be utilized in connection with various antenna 
structures, wherein for example by extending the stake 3, the antenna 
part 1 with the antenna housing 2 can be placed fully outside the 
wireless communication device. The antenna part 1 can also be fixed to 
the stake 3 also in the perpendicular direction, wherein the attachment 
of the a ntenna part 1 and the antenna ho using 2 to t he stake 3 can be 
arranged in such a way that pivoting around the longitudinal direction" 
into the different positions is possible. Naturally, it is obvious that in 
said arrangement, the attachment of the stake 3 and the sleeve 6 as 
well as the antenna part to the arrangement can be different from that 
presented. It is also obvious that the assembly of the antenna structure 
itself can also vary from that presented and may comprise e.g. means 
for processing signals and several connecting means. 

With reference to Fig. 7, we shall now look into the operation of the 
position mechanism 11—13. Figure 7 shows a path P which is particu- 
larly followed by the pin 10b of the lever 10. The antenna structure 

1 10 moves back and forth in its longitudinal direction in the card CP 

(arrow Y), and also the pin 10b is primarily in the straightened position, 
pushed by the pressure spring 5 of Fig. 5. When the antenna structure 
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is inserted in the card CP, the pin 10b is set in a functional connection 
with the lever guides 12 and 13 which guide the position lever 10 by 
deflecting it from the rest position maintained by the spring 5 into differ- 
ent positions. By means of said positions, also the antenna structure is 
set in the positions A1 , A2 and A3 mentioned above. When the antenna 
structure is inserted from the functional position A2 of Figs. 5 and 7, the 
lever guide 12 guides the pin 10b to the side (groove Pa), until the 
pin 10b passes the edge of the guide and tends to be straightened, i.e. 
to be returned to its rest position, by means of the spring force. How- 
ever, the straightening is prevented by the lever guide 13 which is hit by 
the pin 10b which remains in a slanted position (location Pb). Thus, the 
antenna structure is set in its intermediate position A3, shown in Fig. 4, 
which is not permanent but the antenna structure is moved from its 
intermediate position A3 to the transportation position A1 . The antenna 
structure does not remain locked in its intermediate position A3 which is 
only used as an intermediate phase required for moving the position 
mechanism into different positions. The pin 10b is arranged to move 
past the lever guide 13 in the perpendicular direction only between the 
lever guides 12 and 13, for example by preventing insertion of the 
antenna structure too far in the card CP, or by the design of the lever 
guide 13. 

When the antenna structure is released, e.g. by stopping the insertion 
with a finge r an d releasing the first end S1 , the pr essure spring 11^ 
pushes lihe antenna structure^ounFom theTcard CP, wherein aTso~the~ 
pin 10a is moved to the concave part of the lever guide 12 (groove Pc), 
at the bottom of which the pin 10b is set, pushed by the spring 11, be- 
hind the lever guide 12 when seen from the antenna structure. Thus, 
the antenna structure is set in its transportation position A3 as shown in 
Fig. 3. When the antenna structure is inserted again, e.g. by pushing 
the first end S1 with a finger, the pin 10b can continue to follow the 
curvilinear part of the lever guide 12 and at the same time the position 
lever 10 tends to be straightened by the spring force of the spring 5, 
until the pin 10b passes the edge of the lever guide 12 (location Pd), 
moving past the lever guide 12 in the perpendicular direction, and the 
position lever 10 can be straightened. Thus, the pressure spring 11 is 
allowed to push the antenna structure out from the card CP, without 
being prevented by the position lever 10, particularly the pin 10b. 
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During the pushing out, the edge of the lever guide 12 guides 
(groove Pe) the pin 10b to the side, deflecting it past the tip of the lever 
guide 12 pointing at the antenna structure, so that the straightened and 
restored position lever 10 would hit the other side (groove Pa) of the 
lever guide 12 during the insertion. 

According to a second embodiment of the invention, the antenna 
structure 1 — 10 and the position mechanism 11 — 13 are arranged in 
such a way that the pressure spring 5, the nest 8 and the planar sur- 
face 9 are fitted to a location in which the parts 12 and 13 are found in 
Fig. 2. In a corresponding manner, the lever guides 12 and 13 are thus 
fitted in the sleeve 6 and the position lever 1 0 is fitted in the nest 8. 
Thus, the position of said parts is also turned 180 degrees around the 
direction perpendicular to the direction Y. Furthermore, it is obvious that 
in comparison with the second embodiment and the first embodiment of 
Fig. 2, the position of said parts can also be turned around the direc- 
tion Y, for example 90 or 180 degrees, wherein the lever guides 12, 13 
can also be attached to the cover structure 16. The lever guides 12, 13 
can also be arranged to be fixed to the circuit board 17. In Fig. 2, the 
antenna structure is placed to the right-hand side of the card CP, but its 
position can also be on the left-hand side of the card, where also 
another corresponding antenna structure can be placed. It is obvious 
that the antenna structure can also be placed in the middle part of the 
card CP; however, this will make the internal structure of the card CP 
more complicated. 

It is obvious that the invention is not limited solely to some preferred 
embodiments of the invention as presented above, but it may vary 
within the scope of the claims. For example, it is obvious that in the 
invention, the antenna part can also be brought fully inside or only 
closer to the wireless communication device, and that in the invention 
the antenna part can be brought out of or only farther from the wireless 
communication device. 
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Claims: 



1 . An expansion card, which card (CP) is arranged to be fitted in an 
expansion card connection of an electronic device, such as a data 
processor, and which comprises a frame part (16—20), characterized 
in that the card (CP) is provided with an antenna structure (1—10) 
which is formed as a rod-like structure comprising a first end (S1) with 
an antenna part (1) for receiving and transmitting signals, and a second 
end (S2) placed movably inside said frame part (16—20), wherein said 

0 antenna structure (1—10) is arranged to be movable for inserting the 
antenna structure (1—10) in said card (CP) and for extending the first 
end (S1) outside said card (CP). 

2. The expansion card according to claim 1 , characterized in that it 
5 is a card-like wireless communication device (CP), wherein said frame 

p art (16—20) is provided with means (14, 15, 17) for processing sig- 
nals, and that the second end (S2) of said antenna structure (1—10) is 
provided with connecting means (4) for transferring signals between 
said antenna structure (1—10) and said means (14, 15, 17) for 
10 processing signals. 

3. The expansion card according to claim 1 or 2, characterized in 
that it is formed at least partly as a card (CP) complying with a stan- 
dard , such as th e PCMCIA standard, being preferably 85.6 mm long^ 

25 preferably 54 mm wide and preferably not more than 3.3 mm, 5.0 mm 
or 10.5 mm thick. 

4. The expansion card according to any of the claims 1 to 3, whose 
frame part (16—20) comprises connector means (20) for connecting 

30 said card (CP) electrically to said expansion card connection, charac- 
terized in that the antenna structure (1—10) is arranged to be pushed 
out at the opposite end of said card (CP) with respect to said connector 
means (20). 

35 5. The expansion card according to any of the claims 1 to 4, charac- 
terized in that said antenna structure (1—10) is arranged to be 
pushed out by a spring means (1 1) fitted inside said card (CP). 
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6. The expansion card according to any of the claims 1 to 5, charac- 
terized in that said antenna structure (1 — 10) is arranged to be 
locked, by first inserting and then releasing, to its first position (A1), in 
which said antenna structure (1—10) is, preferably entirely, inside said 
card (CP), and that said antenna structure (1—10) is arranged to move 
from the first position (A1) to its second position (A2) by first pushing 
said antenna structure (1 — 10) more inwards and then releasing, 
wherein in the second position (A2) said antenna structure (1 — 10) 
extends, preferably as far as possible, outside said card (CP). 

7. The expansion card according to claim 6, characterized in that 
said antenna structure (1—10) is arranged to be locked in its position 
by means of locking means (5, 10, 12, 13) fitted in connection with the 
second end (S2), which locking means (5, 10, 12, 13) comprise a posi- 
tion lever (5, 10) arranged to be deflected to the side direction and to 
return and arranged in a functional connection with designed lever 
guides (12, 13), which lever guides (12, 13) are arranged upon inserting 
said antenna structure (1—10) to deflect said position lever (5, 10) to a 
position which prevents the pushing out of said antenna structure 

(1 10), and are arranged upon pushing said antenna structure (1 — 10) 

further inwards to allow the return of said position lever (5, 10) to a 
position which allows the pushing out of said antenna structure (1 — 10). 

J± The ex pansion card according t o daim 7, characterized in that 
said lever guides (12, 13) comprise at least a first, preferably triangular" 
part (12) which comprises side surfaces arranged to be followed by a 
pin (10b) fitted in said position lever (5, 10) and behind which said pin 
(10b) is arranged to be set when deflected, and preferably also a sec- 
ond part (13) which is arranged to keep said pin (10b), which has 
passed the first part (12), deflected and to guide it behind the first part 
(12) for locking. 

9. The expansion card according to claim 7 or 8, characterized in 
that said position lever (10) is arranged at the second end of said 
antenna structure (1—10), and that said lever guides (12, 13) are fitted 
in a fixed manner inside said frame part (16 — 20). 
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10. A method in the manufacture of an expansion card, which card 
(CP) is arranged to be fitted in the expansion card connection of an 
electronic device, such as a data processors, and which comprises a 
frame part (16—20), characterized in that the card (CP) is provided 

5 with an antenna structure (1 — 1 0) which is formed as a rod-like struc- 
ture comprising a first end (S1) provided with an antenna part (1) for 
receiving and transmitting signals, and a second end (S2) placed 
movably inside said frame part (16—20), wherein said antenna struc- 
ture (1 — 10) is arranged to be movable for inserting the antenna struc- 

10 ture (1—10) in said card (CP) and for extending the first end (S1) out- 
side said card (CP). 

1 1 . An antenna structure which is arranged to be fitted in a wireless 
communication device (CP), such as a mobile phone and an expansion 

15 card, which comprises a frame part (16—20) provided with means (14, 
15, 17) for processing signals, characterized in that said antenna 
structure (1 — 10) is formed as a rod-like structure comprising a first end 
(S1) provided with an antenna part (1) for receiving and transmitting 
signals, and a second end (S2) which is to be placed movably inside 

20 said frame part (16 — 20) and which is provided with connecting means 
(4) for transferring signals between said antenna structure (1 — 1 0) and 
said means (14, 15, 17), wherein said antenna structure (1 — 10) is 
arranged to be movable for inserting the antenna structure (1 — 10) in 
said wireless communication device (CP) and extending the first end 

25 (S1 ) outside said wireless communication device (CP). 

12. The antenna structure according to claim 11, characterized in 
that it is arranged to be pushed out by a spring means (11) fitted inside 
said frame part (16—20). 

30 

13. The antenna structure according to claim 11 or 12, characterized 
in that it is arranged to be locked in its position with locking means (5, 
10, 12, 13) fitted in connection with the second end (S2), which locking 
means (5, 10, 12, 13) comprise a position lever (5, 10) arranged to be 

35 deflected to the side direction and to return and arranged in a functional 
connection with designed lever guides (12, 13), which lever guides (12, 
13) are arranged upon inserting said antenna structure (1 — 10) to 
deflect said position lever (5, 10) to a position which prevents the 
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pushing out of said antenna structure (1—10), and are arranged upon 
pushing said antenna structure (1—10) further inwards to allow the 
return of said position lever (5, 10) to a position which allows the 
pushing out of said antenna structure (1 — 10). 

14. The antenna structure according to claim 13, characterized in 
that said position lever (10) is arranged at the second end (S2) of said 
antenna structure (1 — 10) and that said lever guides (12, 13) are 
arranged in a stationary manner inside said frame part (16 — 20). 

15. An arrangement for a wireless communication device (CP), such 
as a mobile phone or an expansion card, for setting and guiding an 
antenna structure (1 — 10) in different positions (A1, A2), characterized 
in that 

said antenna structure (1 — 10) comprises a first end (S1) 

which is provided with an antenna part (1) for receiving and 
transmitting signals, and a second end (S2) to be fitted 
movably inside said wireless communication device (CP), 

the arrangement comprises a spring means (1 1) to be fitted 

inside said wireless communication device (CP), for pushing 
out said antenna structure (1 — 10), 

the arrangement comprises locking means (5, 10, 12", 13) 

for setting said antenna structure (1 — 10) in its first position 
(A1), which locking means (5, 10, 12, 13) comprise a posi- 
tion lever (5, 10) arranged to be deflected to the side direc- 
tion and to return and arranged in a functional connection 
with designed lever guides (12, 13), which lever guides (12, 
13) are arranged upon inserting said antenna structure 
(1 — 10) to deflect said position lever (5, 10) to a position 
which prevents the pushing out of said antenna structure 
(1 — io), and are arranged upon pushing said antenna struc- 
ture (1 — 10) further inwards to allow the return of said posi- 
tion lever (5, 10) to a position which allows the pushing out 
of said antenna structure (1—10) to its second position (A2), 
and 
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_ the first position (A1) is arranged for bringing the antenna 

part (1) to the inside of or closer to said wireless communi- 
cation device (CP) and the second position (A2) is arranged 
for bringing the antenna part (1) out of or farther from said 
wireless communication device (CP). 

16. The arrangement according to claim 15, characterized in that 
said position lever (10) is fitted at the second end (S2) of said antenna 
structure (1—10) and that said lever guides (12, 13) are integrated in 
said wireless communication device (CP). 



21 



Abstract 



The present invention relates to an expansion card, preferably a wire- 
less communication device, which card (CP) is arranged to be fitted in 
the expansion card connection of an electronic device and which 
comprises a frame part (16—20). In the invention, the card (CP) is 
provided with a rod-like antenna structure (1—10) comprising a first end 
(S1) equipped with an antenna part (1) and a second end (S2) to be 
fitted movably inside said frame part (16—20), wherein said antenna 
p art (1—10) is arranged to be movable for inserting the antenna part 
(-|_-|0) in said card (CP) and for extending the first end (S1) outside 
said card (CP). The arrangement of the invention for setting and 
guiding the antenna structure (1—10) to different positions (A1, A2) 
comprises locking means (5, 10, 12, 13) which comprise a position 
lever (5, 10) arranged to be deflected to the side direction and to return 
and arranged in a functional connection with designed lever guides (12, 
13), which lever guides (12, 13) are arranged upon inserting said 
antenna structure (1—10) to deflect said position lever (5, 10) to a 
position which prevents the pushing out of said antenna structure 
(1_10), and is arranged upon pushing said antenna structure (1—10) 
further inwards to allow the return of said position lever (5, 10) to a 
position which allows the pushing out of said antenna structure (1—10). 
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